Anxiolytic and anticonvulsant activity of a synthetic neuroactive steroid Co 3-0593.
Endogeneously occurring neuroactive steroids, metabolites of progesterone and deoxycorticosterone, have been shown previously to interact with the GABAA receptor with great specificity in vitro and to have anticonvulsant, anxiolytic and sedative activity in vivo. However, these endogenously occurring steroids are not useful as therapeutic agents due to their potential metabolism to hormonally active steroids and their poor oral bioavailability. In an attempt to develop therapeutic agents which would maintain the pharmacological profiles of endogeneous neuroactive steroids but with increased oral bioavailability and reduced metabolic liability, we explored simple substitutions at the 3 beta-position of the endogenous neuroactive steroid, 3 alpha-hydroxy-5 alpha-pregnan-20-one (3 alpha, 5 alpha-P). This report describes part of the in vitro and in vivo pharmacological profile of a 3 beta-substituted analog, 3 beta-ethenyl-3 alpha-hydroxy-5 alpha-pregnan-20-one (Co 3-0593). The compound exhibited anticonvulsant activity against pentylenetrazol-induced seizures in mice and rats (ED50 = 5.6 and 11.5 mg/kg, i.p., respectively). Co 3-0593 showed robust anxiolytic effects, comparable to benzodiazepines in the Geller-Seifter test after both SC and oral administration. Furthermore, the anxiolytic activity was maintained after chronic administration suggesting an absence of tolerance. The compound did not affect the acquisition of a learned response at both anticonvulsant and anxiolytic doses. However, at higher doses the compound showed rotorod deficit which was further enhanced by ethanol. In summary, 3 beta-ethenyl-substituted 3 alpha, 5 alpha-P appeared to maintain the pharmacological activities of the endogenous neuroactive steroid with apparent oral activity.